Background Smoking cessation programs are well established in the West, but reports on smoking cessation clinics (SCCs) from China are lacking.
Introduction
China, with 20% of the world's population and consuming about 30% of the world's cigarettes, has over 350 million smokers and about 460 million passive smokers. 1 Smoking causes about 1 million premature deaths and if the present trend of smoking continues, the death toll will surpass 2 million annually by 2020. 2 -4 According to the 2002 China National Nutrition and Health Survey, the smoking prevalence in China was 50.2% in men and 2.8% in women. 5 In 2008, the World Health Organization (WHO) launched the MPOWER package against the global tobacco epidemic, the 'O' standing for 'offer help to quit '. 6 China has ratified WHO's Framework Convention on Tobacco Control (FCTC) in 2005, but similar to other developing countries, progress in smoking cessation has been slow. Smoking cessation in China is facing great challenges. Most (80%) smokers in China try to quit without any aids, but smoking cessation rates among self-quitters are so low that ,5% of smokers who attempt to quit smoking without formal cessation methods will remain abstinent after 1 year. 5 In the West, the effectiveness of smoking cessation programs is well established, and they play a very important role for public health. Many governments in high-income countries, e.g. in the UK, are funding many such programs. But in the East and low-income countries, smoking cessation programs are rare and government fundings are often nil. In mainland China, there is only one report on a small smoking cessation trial showing that nicotine replacement therapy (NRT) plus counseling was more effective than NRT alone, but this report provided no details on smokers and quit rates. 7 This is strong evidence that counseling-based clinic service is helpful to the general smoking population who want to receive direct advice, 8 but evidence from developing countries is scarce. Guangzhou is the most prosperous city in southern China mainland and has about 10 million people and 1.68 million smokers. 9 The smoking prevalence in the residents of Guangzhou was 52.2% in men and 6.5% in women, 10 which were higher than the National Survey data. Guangzhou has strong connections with Hong Kong, which is 190 km in the south. Hong Kong, a former British colony till 1997, is the city in China with the strongest tobacco control legislation and the lowest smoking prevalence. We started the first smoking cessation health centre in Hong Kong in 2000, which had provided feasibility data, training and evidence of cost-effectiveness to support new government policy and funding on smoking cessation. 11, 12 We proposed to set up a pilot smoking cessation clinic (SCC) in Guangzhou 12th Hospital because of our long-standing research collaboration and the support from the director of hospital and the director of the Guangzhou Government Health Bureau, who were interested to learn from the Hong Kong experience and use the pilot clinic as a role model. When we initiated our SCC, there were few existing SCC in mainland China.
Since the 1990s, there were about 30 SCCs in major cities in China mainland (some had been closed), but our literature search, including Chinese databases, found no papers describing the demographic and other characteristics of smokers and the predictors of successful quitting in SCC. The main reasons were: (i) these clinics did not collect detailed information of their clients and did not follow up the clients systematically, and (ii) many of them were not adequately funded and were short-lived. Hence, the experiences, mostly of unsatisfactory processes and uncertain quitting outcomes, cannot be shared locally or internationally. We set up the first SCC in Guangzhou in 2006 as a pilot clinic, and the present study was aimed to study the following questions: (i) What were the characteristics of smoking and quitting behavior of our Guangzhou SCC smokers? (ii) What were the quit rates at different time of follow-up? (iii) What were the predictors of successful smoking cessation among our smokers? Our results should be important not only for other parts of China but also for other countries, especially developing countries which need to or are considering their obligations to the FCTC to provide smoking cessation services.
Subjects and methods

Study setting and services
The SCC was set up in the outpatient department of Guangzhou 12th Hospital and started operation from 31 August 2006 with strong support of the hospital and the government health bureau. With minimal costs, the SCC and its hotline were publicized through press conferences, media reports, pamphlets, posters at public and private hospitals and clinics, community centers and government and non-government organizations. While most other such clinics in China mainland charge a fee for the service, which could be a deterrent to many smokers, we provided a free service on 3 weekday evenings (Monday, Wednesday and Friday from 7 to 9 p.m.) by 25 counselors who had completed a training program and passed an examination, similar to that in Hong Kong. 11 Two of them were appointed leaders of the team and were in charge of the SCC. Documentation in the SCC started when clients who were current smokers called the SCC booking hotline to make an appointment and attended the SCC. Smokers could get an appointment at the earliest convenience. All clients were smokers who smoked at least one cigarette in the past 7 days. They signed an informed consent form to participate in the program. At the first visit, those who were unwilling to participate in the follow-up survey were excluded. Before counseling, the smoker was assessed using a detailed and structured questionnaire adopted from that used in Hong Kong 11 through face-to-face interview. Such a detailed interview process allowed the smokers to reflect on their smoking and quitting experiences and the counselor to better understand the smokers to guide the counseling. Each clinic counseling session lasted for 30 min.
Counseling was provided based on information collected in the interview and the queries and needs of individual smokers, their smoking status, physical dependency level and perceived barriers to quit using motivational interviewing. The counselors adopted a non-directive approach, which was based on the Prochaska transtheoretical model. 13 These included the five 'A' (ask, advice, assess, assist and arrange), assessing the stage of readiness in quitting smoking, strengthening clients' motivation to quit smoking using the five 'R' (relevance, risks, rewards, roadblocks and repetition) approach, 14 and providing advice to overcome physiological craving, psychological dependence and socialcultural factors associated with tobacco dependency. These were similar to those in Hong Kong 11 except that NRT and other drugs were not used because they were not available in Guangzhou. Even if NRT were available, we did not have the resources to buy them. However, this had provided us a unique opportunity to try out a free clinic with no NRT or drugs in a developing country.
Smokers received follow-up by a counselor at 1 week, 1, 3 and 6 months to assess smoking cessation progress using a short but detailed questionnaire by telephone interview, which took 15 min. We called at least 7 min at different days and time before concluding that the follow-up was unsuccessful. Our study was approved by the Institutional Review Board of The University of Hong Kong. The inclusion criteria were: (i) aged 18 years or above, (ii) ethnic Chinese and (iii) current smoker, either occasional or daily. Those who were cognitively impaired or did not speak Chinese, and ex-smokers or non-smokers were excluded.
The baseline questionnaire was based on our Hong Kong clinic and other widely used and validated questionnaires. 11, 12 It had about 40 closed-ended questions, including (i) demographic characteristics: sex, age, educational attainment, marital status, employment status, monthly personal income and monthly household income, residential district; (ii) questions related to smoking history, smoking status, smoking habits and awareness, smoking behaviors, smoking interval, smoking place, past quitting history, motivation to quit smoking (which was based on the question: 'How important is for you to quit smoking?' on the scale of 1 -100, 1 denoting least important, and 100 denoting most important), consciousness of health professionals providing information, stage of readiness to quit smoking which included precontemplation, contemplation, preparation, action and maintenance, 13 smoking and their health, and perceived confidence and difficulties in quitting smoking (both on the scale of 1 -100, denoting least to most confident/difficult), alcohol use, nicotine dependence level (Fagerstrom's nicotine dependence test). 15 The follow-up questionnaire was similar to the baseline, with deletion of redundant questions and addition of questions on quit attempts and withdrawal symptoms. Exhaled carbon monoxide level was measured at first visit using the Bedfont Micro 2 Smokerlizer.
Analysis
The data were analyzed using Statistical Package for Social Sciences (SPSS) for Window version 16.0. The baseline information of smokers was described using descriptive statistics. The prevalence of quitters by different baseline factors was compared with x 2 test or Fisher's exact test. For baseline factors with significant crude odds ratio (OR) in bivariate analysis, we used the enter method and forward stepwise logistic regression to identify the independent predictors of successful quitting and to calculate adjusted OR and 95% confidence intervals (CIs). The primary outcome of successful quitting was defined by a self-report that the smoker had not smoked any cigarette in the past 7 days at 6-month follow-up interview (7-day point prevalence quit rate at 6 months), with no biochemical validation. The definitions of 7-day point prevalence quit rate and continuous abstinence rate at 6 months were based on the US Clinical Practice Guidelines.
14 By using intention-to-treat analysis, smokers who had reached the follow-up time but could not be contacted were considered as non-quitters. A P-value of ,0.05 (two tailed) was considered statistically significant.
Results
From 30 August, 2006 to 14 May 2008, 220 smokers were interviewed at baseline. By 14 May 2008, 195 smokers reached the 6-month follow-up period and 154 (79%) were successfully followed up, and 41 smokers were lost to follow-up, mostly due to non-contacts. Twenty-five smokers had ,6 months since 14 May 2008 and were not eligible for intention-to-treat analysis for quitting. These 25 smokers did not differ from the 195 in their baseline demographic and smoking-related characteristics. Subsequent follow-up showed that their 7-day point prevalence quit rate at 6 months was 16%. The 41 non-contact smokers showed similar baseline demographic and other characteristics to the 154 who were successfully followed up. Our baseline analysis was based on 220 smokers and the 6-month follow-up analysis was based on the 195 smokers by intention to treat.
Demographic characteristics of smokers Table 1 shows that 96% of the 220 smokers were males and 4% were females. The mean (SD) age was 40 (14) years. Most of them (56%) were aged 21-40, 73% were married and 54% had college or higher education. Current employment rate was 75%. The mean (SD) age of initiation of smoking was 20 (5) years, 54% started smoking at younger than 20 years and 84% smoked ,20 cigarettes daily. Nicotine dependence level was classified into three levels: SMOKING CESSATION IN GUANGZHOU low (score 0 -3), moderate (score 4-5) and severe (score 6 -10), and 37% were severely dependent. Seventy-nine percent had attempted to quit smoking once or more.
Quit rates at different time of follow-up
At 6 months, 46 of 195 smokers had quitted. Table 2 shows that the 7-day point prevalence quit rates were 18% (95% CI 13 -23%) at 1 week follow-up, 21% (95% CI 15 -26%) at 1 month, 22% (95% CI 16 -28%) at 3 months and 24% (95% CI 18-30%) at 6 months. The 6-month continuous quit rate (abstinence from tobacco smoking continuously for the whole 6 months prior to the interview) 16 was 14% (95% CI 9 -19%).
Predictors of quitting
Bivariate analysis of 23 factors at baseline showed that only two factors were significant. Owing to the space constraints, only 15 variables are shown in Table 3 . Smokers who had more confidence in quitting were more likely to have successfully quit than those who had less confidence (33% versus 16%, P ¼ 0.01). Also, smokers who were at the action stage were more likely to quit than those at earlier stages (34% versus 21% versus 7%, P ¼ 0.02).
The crude OR of quitting for those with more confidence was 2.60 (95% CI 1.31 -5.21), and for those at action stage was 6.38 (95% CI 1. 39 -29) . When the 23 factors were tested by stepwise logistic regression modeling, more confidence in quitting and action stage of quitting were the two Quitting on visit day (action) 55 (25) Would quit within the next 7 days (preparation) 82 (37) Would quit within 30 days (preparation) 31 (14) Would quit in the next 6 months (contemplation) 4 (2)
Would quit after 6 months (precontemplation) 2 (1)
Undecided about quitting (precontemplation) 24 (11) a Fagerstrom nicotine dependency scale: 0-3 indicates low dependency; 4 -5, moderate dependency; 6 -10, severe dependency.
Some percentages may be lesser than or greater than 100% due to rounding. Table 4) . The results using the enter method (entering the two significant factors shown in bivariate analysis) were similar.
Discussion
Characteristics of smokers
Our results are the first set of data from mainland China, although other SCCs have been established. We have shown that a free pilot SCC without NRT but with collection of detailed information and systematic follow-up can provide useful data. Proper monitoring and evaluation is important. Our SCC had recruited smokers who were mostly males (96%), aged 21 -40 (56%), married (73%), currently employed (75%) and higher educated (54%), and who had a moderate monthly income. Most of them started smoking before the age of 20, and smoked 20 (43%) cigarettes per day. Our results were quite similar to those of our Hong Kong clinic, on which the present clinic was modeled: the Hong Kong clinic clients were mostly males (77%) and married (57%), but fewer were higher educated (19%). 12 Our SCC had many fewer females (4% versus 23% in Hong Kong). Although Hong Kong also had a similarly low female smoking prevalence, this difference could be because our female smokers were more reluctant to seek help, or they were less educated and did not perceive smoking as a problem, or some social stigma about smoking had embarrassed them from seeking help. 17 In the West, attendance rate to SCC in women was much higher than that in Guangzhou and Hong Kong (42% women reported by Raherison et al. 18 in France, and 32.3% by Nerin et al. 19 in Spain). More smokers with higher education and income status attended our SCC, which was similar to many reports elsewhere, e.g. in the USA. 2 The differences in these characteristics may be partly attributed to difference in the stage of the smoking epidemic and culture. China is at an early stage of the tobacco epidemic where smoking prevalence is very high and increasing in men but very low in women, compared with the West where smoking prevalence is decreasing in men but remains high in women. Further studies are needed to increase the recruitment of female smokers and vulnerable groups such as the less educated, or those with lower income. As our service is free, other barriers should be examined, and targeted publicity and recruitment campaigns are needed. P-value for trend is the P-value for linear trend of the OR of quitting from 'Contemplation/precontemplation' to 'Preparation' and then to 'Action', when these categories were coded as 0, 1 and 2, respectively, and analyzed as a continuous variable in the logistic regression model. Quitters were those who had not smoked any cigarette during the past 7 days at the 6-month follow-up interview.
The importance of successful quitting, perceived difficulty in quitting and perceived confidence were measured by a scale of 1-100, with zero indicating the least important and 100 the most important.
Our study has shown that 35% of our smokers were at the action stage, and most of them (51%) were at the preparation stage, and 14% were precomtemplators and contemplators (Table 1) . In a National Survey 20 in China, only 16% of the smokers were at the preparation and action stages. Generally, most of our SCC smokers were more motivated to quit as they managed to come all the way to our clinic. There should be many smokers with an intention to quit, but they do not find the right way to do so. Because of limited resources, we need to focus on smokers who are beyond the stage of precontemplation and are considering quitting. 20 Our results were different from the USA where majority of their smokers were at the preparation stage. 21 It is important to note that only one-fifth of our smokers had received health professionals' recommendation on smoking cessation previously (table not shown). In mainland China, doctors smoking is common and doctors have a similar smoking prevalence as other occupational groups. 22 Not many Chinese doctors will provide a strong advice about quitting to smokers, especially when the doctors are smokers, or when non-smoking doctors accept gift cigarettes. 23 Strategies are needed to encourage doctors to become anti-smoking pioneers. 24 In the present study, 80% of our smokers said they wanted to quit because they wanted to have a healthy life (table not shown). This result is consistent with previous findings. 25 Most of our smokers (79%) had tried to quit at least once. This indicates that smokers who had failed quitting in the past might understand more about the barriers to quitting without help from health-care providers and want to access and try the SCC. 16 Moreover, previously unsuccessful quitters may be more heavy smokers, and some might want to try NRT. Some of our SCC participants did ask for NRT or other medications for quitting, but we did not use NRT, or other medications, which were not available in Guangzhou then. Pharmacologic support to heavy smokers should be considered and NRT and other medications should be made readily accessible and affordable.
Quit rate
We used individual behavioral counseling. A meta-analysis 8 showed that individual counseling can significantly increase the likelihood of smoking cessation (OR 1.56, 95% CI 1.32 -1.84), and our pilot study supports this result. We used the 7-day point prevalence abstinent rate or continuous abstinence rate, with or without validation, with intention-to-treat analysis. Our quit rate based on self-reporting is extensively used as an outcome measure in smoking cessation. Self-reported rate is relatively less misreported, less expensive and more accessible. 26 A meta-analysis on 26 published reports, including 51 comparisons between biochemical test and self-reported behavior, has shown that biochemical validation with plasma cotinine and administered questionnaires were correlated with higher estimates of specificity and sensitivity. Thus, in most studies, using self-reports to evaluate smoking appeared to be accurate. 27 Our SCC had a 6-month point prevalence quit rate of 24% (95% CI 18 -30%) which was higher than the 12-month quit rate reported in the USA (22%) 28 and 6-month quit rate in New Zealand (14.4%), 29 but was slightly lower than the 12-month quit rate in Hong Kong (27%). 12 In our SCC, the continuous quit rate at 6 months was 14% (95% CI 9 -19%), which was lower than the 6-month quit rate reported in Spain (31.9%). 19 Hughes et al. 30 reported that for smokers who quitted without treatment, the quit rate in 1 week was 25 -51%, and 10 -20% at 3 months and only 3% -5% at 6 months. But it is worth noting that our clinic did not provide NRT, and the above-mentioned studies gave NRT. In China, the quit rate in the general population without any aids was ,5%.
5 In the USA and UK, the general population quit rates were quite similar and were ,5%.
31,32 Therefore, our SCC appeared to be quite effective. However, some authors argued that the quit rate might vary from study to study. The disparity is due to the different populations and different intervention approaches and different methods in measuring quitting. 19 While we compare our quit rates with other studies, we need to be cautious about such differences. Our study has revealed that the 1-week, 1-and 3-month point prevalence quit rates were 18%, 21% and 22%, respectively. NRT is routinely used in the West and in the Hong Kong smoking cessation health centre and is effective to improve the quit rate. 11, 33, 34 Some of our clients did request for smoking cessation medication, and NRT would attract more smokers and may increase the quit rate.
Predictors of quitting
Our findings have shown that more perceived confidence and the action stage of readiness to quit were two independent predictors of quitting. For confidence as a predictor, some studies showed similar results, 11, 35 and an increase in confidence over the first 2 weeks can result in a longer duration of abstinence. 36 Other studies showed that contemplation and action stages predicted quitting. 37, 38 In the general smoking population in Hong Kong, the predictors of quitting were being married, being older and having received higher education. 39 Many other predictors were reported, such as age of smoking, daily cigarette consumption, nicotine dependence, adherence to NRT, a higher income, good perceived health, family member support and cost. 11,33,40 -43 
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Because different studies were based on different populations and used different intervention methods, with or without medications, results on predictors were not consistent, and local results are needed to guide smoking cessation interventions in different communities. In China, more effort is needed to attract smokers who are confident and at the action stage, which is likely to increase the quit rate. Different strategies are needed to motivate and support those who are less confident and to encourage those who are precontemptors to become more ready to change. Although our finding that 'action stage' was a predictor of quitting appears to be a virtual tautology, it can remind us that the smokers' actions are most critical whereas counseling itself might play only a supplementary role.
Study limitations
There are some limitations in our study. First, the reported quit rate was based on smokers' self-reporting with no biochemical validation. Inviting the quitters to come back for biochemical validation would show a lower quit rate. However, many quitters will not come back simply for validation, and we, like many other smoking cessation programs, do not have the resources to do so. Secondly, our sample size was inadequate to detect all the potential predictors of quitting. Some factors showed OR of more than 1.5 (which indicates a moderate or greater effect), but were statistically not significant, probably due to insufficient number of quitters and insufficient statistical power. These included spouse being a smoker (OR ¼ 3.37, 95% CI 0.66 -17.3), having no quitting attempt (OR ¼ 1.53, 95% CI 0.74 -3.4) and greater perceived importance of quitting (OR ¼ 1.61, 95% CI 0.82 -3.14). Motivation to quit smoking in China was low, and we did not have extra resources to do more publicity. Thirdly, most of our smokers came from our district, and the sample characteristics could have been affected by the timing of our SCC and the specific publicity efforts. No other free SCCs were available in Guangzhou. Our smokers were more motivated, better educated, more prosperous and had more past quitting experiences. While such a profile might represent those who seek professional help from an SCC, these smokers and their quit rates are probably not generalizable to non-urban and less literate populations, and might indicate the best possible scenario. In addition, smokers who were from a more deprived background might be under-represented. Fourthly, we did not have a control group, and we used intention-to-treat analysis to estimate the quit rate, which was a conservative estimate.
In conclusion, our study has provided the first detailed descriptive data on smokers and predictors of quitting at 6 months from an SCC in mainland China. Our satisfactory quit rate could serve as a reference or bench mark for future quitting services. The feasibility and acceptability of our clinic can provide some supports for promoting smoking cessation programs in China and other low-income countries, especially where NRT and other medications are neither available nor affordable. Our experiences for our study should encourage other cities in China to develop smoking cessation service and to evaluate systematically. A pilot model clinic free of charge, with strong support from the hospital and the government, and good training and dedication of the counselors, should be a good start. Quitters were those who had not smoked any cigarette during the past 7 days at the 6-month follow-up interview.
The importance of successful quitting, perceived difficulty in quitting and perceived confidence were measured by a scale of 1-100, with 0 indicating the least important and 100 the most important.
